Hot film anemometer was used to perform the experimental investigation on the tensorial eddy viscosity model in a water channel. The time sequence of instantaneous wall-normal velocity components at different locations in water channel have been finely measured by constant temperature anemometer model 1050 and X shape water probe. Experimental research on the model of anisotropic tensorial eddy viscosity was undertaken using the experimental dataset. The spatial distribution laws for each components of eddy viscosity tensor were presented for incompressible turbulent flow.
INTRODUCTION
A time averaging assumption of turbulent flow was proposed by Reynolds in 1895. In this assumption, the irregular turbulent flow was decomposed into two parts: the mean part and the fluctuation part. Using the Reynolds decomposition, we can substitute into the Navier-Stokes equations and obtain the averaging Navier-Stokes equations (or Reynolds-averaged equations). A crucial differences between Navier-Stokes equations and Reynolds-averaged equations is about the additional Reynolds stresses term which is a second-order tensor including fluctuation velocity and then make the Reynolds-averaged equations unclosed, this is widely known the closure problem in turbulent flow. In order to resolve the problem of unclosure of Reynolds-stress equations, many hypothesis about Reynolds stress term were introduced on the basis of the theory and the practice, which made the establishment of the turbulence modeling theory. Nowsday, the turbulence modeling theory has become the most effective ways to prediction of turbulence problems and widely be used in engineering [1] [2] . Eddy-viscosity model is used widely in the theory of turbulence. Eddy-viscosity hypothesis-introduced by Boussinesq in 1877-is mathematically analogous to the stress-rate-of-strain relation for a Newtonian fluid , it assume that Reynolds stresses are proportion to the mean rate-ofstrain. Boussinesq [3] 
through introducing scalar eddy viscosity coefficient, and then resolved the closed problem of Reynolds-stress equations:
Here,  T is mean eddy viscosity coefficient , i, j=1,2,3. Eddy-viscosity model introduced by Boussinesq is the theoretical foundation of one-equation models and twoequation models. The   k two-equation model adopt the modified form of Eddy-viscosity model [4] :
Here, k is mean turbulent kinetic energy, and
Eddy-viscosity hypothesis is analogous to the stress-rateof-strain relation for a Newtonian fluid base on homogeneous isotropic turbulence motion, it gives the equation as follows:
Here,  ij is the viscous stress, p is fluid pressure, v is the divergence of fluid velocity, and  is the viscosity coefficient of fluid molecules.
Eq. (3) is established base on the hypothesis of homogeneous isotropic turbulence motion. It's appropriate to the gas and the simple liquid (e.g. water). But for anisotropic turbulence motion, the general expression of Eddy-viscosity model should be:
That is,  ij should be the linear function of velocity strain rate tensor, 
ijkl ,viscosity coefficient, should fourth order tensor [5] .
According to molecular motion theory, gas viscosity is thought to be caused by intermolecular momentum exchange induced by random thermal motion of gas molecules. When molecule A collides with molecule B, molecule A make molecule B decelerated; in contrast, molecule B will make molecule A accelerated. From point of macroscopic view, gas has its viscosity and viscous stress  ij comes into being. Random thermal motion of gas molecules is so frequently that the probability in all direction can be thought to be equal. For this reason, viscous stress of gas is thought to be isotropic macroscopically, its constitutive equation of isotropy is reasonable [6] .
The basic element of turbulent motion is eddy which length scale is far larger than any molecular length scale. Reynolds stress of turbulence is caused by fluctuation of large scale eddies [7] . When an eddy collides with other eddies, momentum exchanges will occur among the large scale eddies, this is the forces we called Reynolds stress T . Secondly, Reynolds stress is anisotropy, but not the molecular viscous stress. The anisotropy of Reynolds stress in turbulent flow relies mainly on large scale eddies [8, 9] . The Boussinesq eddy viscosity model was established on the hypothesis that Reynolds stress is isotropy, this will lead to the difference between Boussinesq eddy viscosity model and actually Reynolds stress. Wang Zhen-dong [10, 11] proposed a tensorial eddy viscosity model to reflect the anisotropy of Reynolds stress in which the eddy viscosity coefficient is the disymmetry fourth-order tensor. Using this model will be more reasonable than before. In this model, Reynolds stress are written as follows:
considering the conservation of turbulent kinetic energy according to Eq.(2), thus, tensorial eddy viscosity model is given by be:
12 23 (6) For the flow of two-dimensional incompressible turbulence, three components of the Reynolds stress and three components of the strain rate tensor are involved in Reynolds-averaged equations. Under this condition, there are six independent components of the eddy viscosity tensors  ijkl , each component can be calculated as follows:
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Our objective of the present article is to measure the instantaneous velocity time sequence at different streamwise and vertical locations in a water channel by using the hot film anemometer model 1050, and analyze the spatial distribution pattern of the components of anisotropy eddy viscosity tensor by the data from the experiment in order to improve more reasonable turbulence model.
EXPERIMENTAL FACILITY AND SETUP
The twin-channel hot film anemometer model 1050 and the X shape hot film probe model 1243 imported from the United States were used. Two hot film probes were calibrated in the hot film probe calibrator model 10120 (as Figure 1) before measuring, the results are shown as Figure 2 and Figure 3 . The HWDAP software system was adopted to process the data.
An open circulating water channel (as Figure 4) made of organic glass was used to carry out the experiments. The length, width and depth of the experimental section was respectively 1.40m, 0.14m and 0.15m. For the experimental section flow, the background turbulence intensity was less than 3.5﹪, flow field uniformity was 0.6﹪, velocity could adjust continuously from zero to 0.4m/s. Measuring point started from the place 0.7m far from the entrance, three group data was obtained through measuring at three sections. In the measuring, the sampling frequency was 1kHz, the sample time 4s, and the Reynolds number (ReH) 43600. The mean velocity profile in the near wall region was measured using hot film probe. Mean velocity profile of turbulent flow in the semi-section of water channel under the dimensionless of scale is shown as Figure 5 . In Figure  5 ,
y is dimensionless distance from the wall, v is dynamic viscosity of water under normal temperature. The results show that the curve is consistent with logarithmic law very well.  . And, the formula (8)~ (10) are obtained by formula (7):
The profiles of 1112 The profile of 1212  agrees with the experimental result of Klebanoff [12] , Townsend [16] and Sivakumar [17] in the turbulent boundary layer .
CONCLUSION
The tensorial eddy viscosity turbulence model is investigated through experiments by using hot film anemometer and water probe in a water channel The results show that the Renolds stress distributions keep consistent with the classic results of the turbulent. The normal profiles of each component of eddy viscosity tensor are discussed. The results of eddy viscosity tensor indicate that the tensorial eddy viscosity turbulence model contains the influence of normal Reynolds stress which reflect the anisotropy of turbulence. The anisotropic turbulence model is extremely important because almost all turbulence flow are anisotropic in engineering. The anisotropic tensorial eddy viscosity model can reflect the physical nature of Reynolds stress. This investigation provides an experimental evidence for future study of the model prediction .
